Differential regulation of gene transcription in subpopulations of human B lymphocytes by vitamin D3.
We have previously shown that freshly extirpated normal human tonsil B cells, which are phenotypically diverse, representing different stages of cellular activation and differentiation, are refractory to the effects of 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3] and require specific activation signals for induction of responsiveness. To determine whether these diversely activated B cell populations respond to 1,25-(OH)2D3, human tonsil B cells were density fractionated and evaluated biochemically and functionally. Low density tonsil B cells, representing the centroblastic fraction, were observed to constitutively express vitamin D receptor message and protein. In contrast, high density quiescent tonsillar B cells had no detectable vitamin D receptor message or protein and required stimulation in vitro for their up-regulation. Biological responsiveness to 1,25-(OH)2D3 was assessed by messenger RNA (mRNA) expression of the vitamin D-dependent enzyme, 25-hydroxyvitamin D3 24-hydroxylase. Low density centroblastic B cells did not require exogenous surface activation for expression of 24-hydroxylase mRNA, which was detectable after 6 h of culture in the presence of 1,25-(OH)2D3. In contrast, high density tonsil B cells required in vitro activation for induction of 24-hydroxylase mRNA, and expression was not detectable for up to 48 h of culture. These observations suggest that reactivity of normal B cell populations to vitamin D is dependent upon their specific stage of activation.